Introduction
Colorectal cancer is the third most commonly diagnosed form of cancer and accounts for approximately 10% of cancer deaths each year. In 2006, an estimated 148,610 new cases of colorectal cancer are expected to occur (1) . Early detection is key; the 5-year survival rate is 90% when colorectal cancer is diagnosed at an early localized stage (1) . Regular screening with fecal occult blood test (FOBT) or endoscopy (sigmoidoscopy or colonoscopy) can decrease mortality from the disease by 50% or more through early detection and removal of adenomatous polyps or detection at an early stage when the cancer is most curable (2) .
The U.S. Preventive Services Task Force guidelines recommend colorectal cancer screening for all individuals aged 50 years and older by annual FOBT and/or by sigmoidoscopy every 5 years, colonoscopy every 10 years, or
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Factors that seem to facilitate screening include higher income, higher education, older age, and male sex (5, 6) ; strong social ties and supportive relationships (7, 8) ; better health care provider communication (9, 10) ; and a physician's recommendation for testing (5, 11, 12) . Preventive health behaviors such as regular exercise, a higher intake of fruits and vegetables, and receiving other cancer screening tests have also been associated with colorectal cancer screening (5, 6, 13) . Having a family history of colorectal cancer is strongly associated with having a colonoscopy (5, 6, 14) . Clinical and population-based studies of barriers to colorectal cancer screening have reported perceptions of testing as embarrassing (12, 14, 15) , time consuming (15, 16) , and unnecessary in the absence of symptoms (5, 12, 14, 15) . Cultural beliefs about cancer are important in adherence to screening (17, 18) , particularly fear of finding cancer (12, 19) . Several qualitative studies have found that overall, people were poorly informed about colorectal cancer (12, 20) .
This study examines knowledge of and barriers to colorectal cancer screening and predictors of adherence to screening guidelines in an Appalachian church population aged 50 years and older. Data are from baseline surveys and focus groups conducted as part of a larger study evaluating the independent and combined effects of two intervention strategies (parish nurses, natural helpers) on primary and secondary prevention of colorectal cancer in an Appalachian church population.
Methods

Church recruitment
Sixteen churches were recruited from the Ohio Valley region of western West Virginia during 2002 to 2003. A list of 708 churches from the seven predominant denominations in the Appalachian region (Baptist, Lutheran, Catholic, Methodist, Presbyterian, Church of Christ, and Nazarene) was obtained from several sources (regional offices of the various denominations, Web sites, telephone books, church contacts). Churches were first contacted by telephone and then, if needed, by mail to determine study eligibility. To be eligible, a church had to have at least 100 active members on its roster and either a parish nurse or health ministry. Of the 708 churches, 143 were not reached after three telephone attempts, a letter, and a 2-week follow-up reminder. Of the 565 churches reached, 376 (67%) did not have 100 active church members, and 115 (20%) did not have a parish nurse or health ministry. Seventy-four churches (13%) met study criteria for random selection; 25 had a parish nurse, and 49 had a health ministry. Churches were separated into two clusters (parish nurse, health ministry) and randomly ordered for recruitment. Churches from each cluster were contacted by telephone in order of randomization to determine interest in learning more about the study. One parish nurse church and 10 health ministry churches could not be reached after repeated attempts and were dropped from further consideration. An initial meeting with 16 randomly selected churches was arranged to present the project to the pastor, priest, or associate pastor and parish nurse or members of the health ministry. Churches varied according to the time it took to commit to the project, ranging from the time of the visit to several months. All churches visited agreed to participate in the study. It took 12 months to finish recruitment; most churches were recruited within 6 months.
Data collection procedures
An advisory group, consisting of members of existing committees within the church, provided guidance on data collection. Project staff worked with each church advisory group to arrange the best times and church setting for data collection. To encourage church members to participate in the survey, pastors made announcements during church services, research staff gave presentations about the project at church services, announcements were placed in church bulletins, and the advisory group discussed the project individually with church members. All consenting adults (aged 18 and older) were eligible to participate, but special effort was made to recruit active church members (regular church attendees) and those aged 50 and older. Respondents were self-selected and completed a 74-item self-administered survey at the church after services or at other designated times. Survey data were collected on average at 3.5 months (range, 2-7 months) from the church's agreement to participate. This study was approved by the institutional review board at West Virginia University.
Survey measures and analyses
The survey assessed sociodemographic characteristics, preventive health care, colorectal cancer screening, and health-promoting behaviors. The sociodemographic characteristics included sex, age, marital status, educational level, employment status, annual household income, and type of coverage for health care costs. Preventive health care assessed a health checkup, mammography in the last 2 years for women, and prostate-specific antigen (PSA) in the last 2 years for men. Communication with a health care provider was assessed with three questions about how often respondents' health care provider gave them enough information to make good decisions about their health and involved them in decisions about their health care and how often they were comfortable asking their doctor for tests or information (always, almost always, sometimes, rarely, or never for each question). These three items were summed to form a scale (Cronbach α = 0.77; mean [± SD] = 9.28 [± 2.45]; range, 0 12).
Colorectal cancer screening
Respondents were asked if they had ever had each of the screening tests for colorectal cancer (yes or no) and whether they had the test(s) in accordance with the U.S. Preventive Services Task Force guidelines (yes or no): FOBT (1 year), sigmoidoscopy (5 years), colonoscopy (10 years), or double contrast barium enema (5 years). A brief description of the test preceded each question. Respondents were also asked how often (in years) they had heard that they should get each test. Those who reported never having had a colorectal cancer screening test were asked what had prevented them from getting tested (never heard of the tests, did not know needed one, doctor never recommended, too busy, financial reasons, no need because no problems, afraid of finding a problem, not old enough, test uncomfortable, test embarrassing). Family history of colorectal cancer was assessed with the question, "Has your mother, father, or any of your brothers or sisters ever had colorectal cancer?" (yes or no). Perception of risk for colorectal cancer was assessed with the question, "Compared to others your age, what do you think your chances are of getting colorectal cancer?" (more than average, about average, or less than average). Respondents were also asked how much they could count on those close to them for support and help if they wanted to be screened for colorectal cancer (a lot, somewhat, very little, or not at all).
Health-promoting behaviors
Level of physical activity was calculated based on responses to a modified Community Healthy Activities Model Program for Seniors (CHAMPS) physical activity survey designed for older adults (21) . This frequency-based checklist included 30 activities with metabolic equivalent (MET) values ranging from 2 to 6 and included recreational and leisure-time activity, occupation-related activity, and home-related activity. Minor modifications included omitting a few of the sedentary activities and adding items related to occupational activity. Participants were asked whether they did each of these activities in a typical week during the last month; those who responded yes were asked how many times and hours each week each activity was done. Participants met physical activity guidelines if they accumulated either 150 minutes of moderate-intensity physical activity (MET >3) for 5 or more days per week or 60 minutes of vigorous-intensity physical activity (MET >4) for 3 or more days per week. Intake of at least five fruits and vegetables per day was calculated using a 34-item food frequency checklist adapted from an instrument originally validated from National Health and Nutrition Examination Survey (NHANES) II data (22) and adapted in other studies (23, 24) . Responses for each of 11 fruit and vegetable items included 3 or more per day, 2 per day, every day, 2 to 4 per week, once a week, 1 to 3 times per month, and never or almost never. Weight and height were self-reported. Body mass index (BMI) was calculated as weight (lb)/height (in) 2 multiplied by 703. A BMI less than 25.0 was categorized as normal weight, a BMI from 25.0 to 29.9 was categorized as overweight, a BMI from 30.0 to 34.9 was categorized as obese, and a BMI of 35 or greater was categorized as morbidly obese.
Frequencies and X 2 analyses were conducted for descriptive statistics and the bivariate analysis of factors predictive of colorectal cancer screening. Missing data were excluded for all analyses, and sample size varied for the different tests. All analyses were performed using SAS version 9.1 (SAS Institute Inc, Cary, NC). 
Focus groups
After baseline surveys were completed, 23 focus groups were conducted in 12 intervention churches to better understand church members' knowledge and perceptions about colorectal cancer prevention and early detection and barriers to and facilitators of behavior change. Two focus groups were conducted in each church, one with men and one with women; one church had a mixed-sex focus group session. Project team members moderated all focus groups. The discussions were conducted in the church and lasted about 1 hour. Groups were tape-recorded, and notes were taken. Observer notes were incorporated into the transcripts. A brief 8-question survey was completed by each participant to profile the group. An open-ended interview script informed by social cognitive theory (25) , the health belief model (26) , and social support theory (27) guided the discussions. Questions about colorectal cancer focused on 1) knowledge and attitudes about colorectal cancer; 2) knowledge about screening tests; 3) risk factors for colorectal cancer; and 4) barriers to and facilitators of colorectal cancer screening.
Data were transcribed and analyzed using qualitative methods (28) . To avoid potential bias and provide objectivity, analysis was conducted separately by two study investigators. Text analysis computer software, Ethnograph version 5.0 (Qualis Research Associates, Colorado Springs, Colo), was used to systematically organize, code, and sort data into categories for interpretation. Data were analyzed first by reading the transcripts and listening to the tapes, then noting patterns. Comparisons were made between the men's and women's groups. The research team compared similarities and differences in data interpretation and agreed on a final analysis of significant themes.
Results
Study sample
A total of 1238 church members completed the selfadministered survey, 839 (68%) of whom were aged 50 or older. Fifteen respondents who reported a diagnosis of colorectal cancer were excluded, leaving 824 respondents aged 50 or older for this analysis. Nearly all respondents were white (98%), reflecting the population of West Virginia (29) . Two thirds (65%) were women, and more than half (56%) were aged 65 or older. Three fourths (76%) were married.
One third (38%) were employed, and more than half (57%) were retired. Virtually all respondents had one or more types of health insurance, most from an employer (70%) or Medicare (52%). Almost everyone had a regular health care provider (98%) and a health visit in the last 2 years (94%). The majority were active members of their church and attended services at least weekly (91%).
Focus group sessions were conducted with 205 church members, 127 women (62%) and 78 men (38%). The majority (87%) were aged 50 and older. All participants were white. Most attended church at least weekly (87%). Almost all respondents reported having health insurance (96%). Fewer than half of those aged 50 and older (45%) had ever had colorectal cancer screening.
Colorectal cancer screening
An FOBT in the preceding year was reported by 26% of survey respondents; 58% had ever had the test. Twentyfive percent had had a sigmoidoscopy in the previous 5 years; 40% had ever had the test. Forty-two percent reported a colonoscopy in the last 10 years; 49% had ever had the test. Only 10% had had a double-contrast barium enema in the last 5 years. More than half of respondents (61%) had at least one of the screening tests within the recommended time frame; 44% of these had had more than one of the tests, and 52% had had an endoscopy.
Nearly everyone in the focus groups was aware of colonoscopy as a test, and this generated most of the discussion. Participants thought it was the best test for early detection. Little discussion revolved around the FOBT, which was considered by many to be an outdated test, as indicated by these comments:
I had that test 20 years ago. I didn't even know if they do those tests anymore with all the new stuff that's come out. [Men's group] They used to give you the test kits. They don't do that anymore. . . . That seems to be a thing of the past. [Women's group] The FOBT was not considered as accurate or as thorough as the colonoscopy. There was also little discussion about the sigmoidoscopy, which was considered more painful and less thorough than the colonosocopy.
Knowledge of screening recommendations
Most survey respondents reported that they did not know that an FOBT was recommended every year (61%) or that sigmoidoscopy was recommended every 5 years (63%). Almost half of respondents (47%) did not know the recommendations for colonoscopy. For FOBT, 23% knew that the recommendation was every year, and 20% knew that a sigmoidoscopy was recommended every 5 years. Few (4%) knew that a colonoscopy was recommended every 10 years; most (23%) thought the recommendation was every 5 years.
Few focus group participants knew about colorectal cancer screening recommendations, but what was known was discussed in relation to colonoscopy. Generally, participants felt that doctors had different recommendations on the frequency of screening with colonoscopy and that recommendations depended on symptoms, findings during testing, family history, and other factors such as age. For participants who knew anything about screening recommendations, most thought that a colonoscopy should be done every 3 to 5 years and reported that they received this information mostly from their physicians.
Barriers to screening
Among participants who had never had colorectal cancer screening, the most frequently cited reasons for not being screened were 1) their physician never recommended the test (68%); 2) they did not know they needed the test (43%); and 3) they saw no need because they were not having any problems (39%). About one fourth had never heard of the FOBT (24%), although fewer had never heard of sigmoidoscopy (17%) or colonoscopy (7%). Less than 10% of respondents mentioned that the test was uncomfortable or embarrassing, they had no time, had financial constraints, or were afraid of finding a problem as reasons for not being screened. There were no differences by age or sex for any of the barriers. However, those who reported that their physician had never recommended the test were more likely to report poorer communication with their health care provider (P = .01).
Fear of cancer -not only colorectal cancer but cancer in general -was a major theme in all focus groups. The view that colorectal cancer was a fatal disease was repeatedly brought up as an issue:
Just the word cancer frightens people. We just all assume you die of it. [Men's group] I think everybody is scared of cancer. And consequently, if you're 70 years old, I'm not sure whether you want to know it or not. Now in your thirties or forties, yeah. [Women's group] All groups discussed the failure of physicians to recommend screening for colorectal cancer as a major barrier to screening. Unless the patient mentioned screening, it was often not brought up during a health care visit. When there was a recommendation, it was for colonoscopy. Women especially felt that their doctors failed to recommend screening tests. In general, women felt doctors were more attentive to men's health than women's health, particularly older women's health:
I'm near 60, and my doctor has never suggested even the first test, and he always prides himself on being a doctor that is very interested in prevention. [Women's group] Doctors don't suggest it. When I was younger, my doctor was very careful and thorough, a complete physical every year, complete blood work, and now any complaint I have, "It's just your age." [Women's group]
The cost of screening and lack of health insurance were discussed as major barriers to screening, mainly colonoscopy, in all groups. Participants felt that the cost of screening was unaffordable for those without "good" health insurance:
I mean, there's less and less health insurance and, like, in our region here, the steel mills are cutting back, and people are losing the hospitalization, the retirees and all, and they are going to have to pick this up, and it's expensive, and some are looking and saying do this or not type thing. The last time I checked, a $1000 deductible for my family is $1500 a month. [Men's group] Lack of knowledge about colorectal cancer or the screening tests was seen as a barrier either because people did not know they needed a test, never had heard of the test, or felt that there was no need because they were not having any problems. Men in particular said they did not want to go to doctors because of the fear of finding something wrong: Most people you know don't want to find it. So if they don't go and get it checked, they don't have to worry about it. But we all know we should get it checked, but it's the fear factor. [Men's group]
Participants felt that people needed to feel at risk for colorectal cancer to undergo screening. Many did not see themselves at risk if they did not have symptoms or a family history of the disease. Family history and diet were the most recognized risk factors for colorectal cancer, particularly family history. There was little specific discussion about other risk factors such as obesity or sedentary lifestyles.
Several ways to promote colorectal cancer screening were discussed in the focus groups. These included 1) promoting health messages about colorectal cancer through community education; 2) having support from friends, relatives, and others; 3) learning how to be proactive and advocate for one's health by asking about screening; 4) reducing the fear of colorectal cancer through testimonials and encouragement from reliable sources of information such as friends and "common people" who had survived the disease or had screening tests; and 5) receiving better explanations of the screening procedures from a physician.
Predictors of screening
Relationships between sociodemographic characteristics, preventive health care, health-promoting behaviors, and being current for at least one of the colorectal cancer screening tests are shown in the Table. Survey findings show that individuals significantly more likely to be current with screening guidelines were between ages 65 and 74 years (P = .05); were male (P = .03); were retired from employment (P =.03); had health care costs covered by Medicare (P = .003); had had a recent mammogram (P < .001) or recent PSA (P < .001); had a family history of the disease (P < .001); met physical activity guidelines (P = .001); perceived themselves to be at more than average risk for the disease (P < .001); perceived they had support for screening (P = .03); and had knowledge of screening guidelines (P < .001). In addition, participants who reported better communication with their health care provider were more likely to be adherent for screening (t = 3.77, P < .001) (data not shown).
Discussion
Combining both quantitative (survey) and qualitative (focus groups) research methods can provide a more comprehensive view of a health issue (30) in this case, the prevention and early detection of colorectal cancer. Some of the survey results have been reported previously (6) . Focus group findings helped us gain more insight into, as well as support for, survey results.
Age has consistently been found to predict screening, with rates higher among individuals aged 65 to 74 years than among those aged 50 to 64 years, and with a peak at 75 years (5, 6) . These survey results were similar. In this study, as well as others, men were more likely to get screening (5) . Some explanation for this comes from the women's focus groups, in which the participants discussed their feelings about doctors being less attentive to older women's health.
Preventive health behaviors, such as regular exercise, a higher intake of fruits and vegetables, and having other cancer screening tests, have also been associated with colorectal cancer screening (5, 6, 13) . This study found that women who had a recent mammogram, men who had a recent PSA, and participants who were more physically active were more likely to be screened for colorectal cancer with colorectal cancer screening as part of a more preventive health orientation.
A family history of colorectal cancer, which has been strongly associated with having a colonoscopy (5, 6, 14) , was a predictor for screening in this study. Individuals with a family history of a particular disease often consider themselves at higher risk for that disease (31). In these as well as other focus groups (21) , family history was the most often mentioned risk factor for colorectal cancer. Low perceived susceptibility to colorectal cancer was also found to be a barrier in both surveys and focus groups (32). Lack of awareness, failure of physicians to recommend screening, and the belief that screening is unnecessary without symptoms are the most commonly reported barriers to colorectal cancer screening (11, 12) . This study found similar barriers in surveys and focus groups.
Health care provider communication has been shown to be an important predictor of screening. Patients in rural areas who reported that they had adequate time to discuss screening with their physicians were found to be more up-to-date with screening (9) . Also, in a study of colorectal cancer screening in an African American church population, those who rated their communication with providers as "good" were more likely to be screened for colorectal cancer (10) . In this study, respondents who reported better communication with their health care provider were also more likely to report being screened, and those who reported lack of a physician recommendation for screening had poorer communication with their physicians.
The surveys and focus groups both showed that people knew little about screening recommendations. Participants in the focus groups said they relied on their physicians for advice about which test to have and when to have them. They considered colonoscopy the most accurate of the screening tests and this was the test they said was most often recommended by their physicians. For many, the FOBT was a test of the past. A recent study showed that even when FOBT was preferred by patients, physicians referred for endoscopy (33).
Findings from the surveys and focus groups were similar. However, there were inconsistent findings. Although the cost of screening and lack of health insurance were consistently mentioned as barriers in the focus groups, few respondents mentioned them in the survey. In these focus groups, the cost of health care and insurance were not discussed in relation to colorectal cancer screening only but in relation to the broader problems of these issues in the health care system. Also, fear of cancer was a major theme in these and other focus groups (12) , but "afraid of finding a problem" was rarely mentioned as a barrier to screening in the surveys.
There were several limitations to this study. This surveyed church population did not represent all churches in West Virginia, since only those churches that had at least 100 active church members and that had health as part of their mission were recruited for the study. Church members who participated in the study were active members of their church and thus do not represent all members of the church. They may have been more compliant for colorectal cancer screening. Another limitation was that colorectal cancer screening data were self-reported and not verified through health records. Most respondents had some form of health care insurance to cover health care costs, but coverage for colorectal cancer screening was not assessed, so it is unclear what role insurance coverage may have played in screening for colorectal cancer.
Despite these limitations, the study found several factors predictive of colorectal cancer screening in this Appalachian church population that are modifiable through educational interventions. Raising awareness of screening guidelines, recognizing and changing modifiable risk factors, discussing screening with other network members, and encouraging individuals aged 50 and older to initiate a discussion about colorectal cancer screening with their health care provider could increase screening rates. The opinions expressed by authors contributing to this journal do not necessarily reflect the opinions of the U.S. Department of Health and Human Services, the Public Health Service, the Centers for Disease Control and Prevention, or the authors' affiliated institutions. Use of trade names is for identification only and does not imply endorsement by any of the groups named above. 
